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“To help scientists spend more time studying their
results and less time managing their data.”

* Focused on work with Astrophysics, Biology,
Combustion, and Fusion scientists
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e ADIOS: ADaptable I/O file System

ADIOS API

Middleware 1/O package being used in astrophysics,
combustion and fusion codes
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® Developed a Vislt plugin infrastructure
{e]A\BI[O}S!

® Generic, parallel ADIOS reader

e XGC reader

e Pixie reader

e ADIOS team developing a 4 e
CHOMBO reader N
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* WWhat is the problem?

—Important ASCR codes may not scale efficiently on
today’'s hardware architectures

* What did you do?

—Analyzed Vislt's parallel performance on
representative large datasets on largest ASCR
computing resource

—Tuned Vislt's parallel efficiency for much greater
scaling at 10,000+ cores.

* WWhat was the impact?

—Greater abllity for data understanding with largest
petascale datasets.
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DOE Office of Science metric for tracking the efficiency
of codes on HPC resources

Demonstrate 2x weak scaling by Q4 of a Q2 baseline
problem

2009 Joule codes:

Thursday, April 15, 2010



The Joule Metric
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Scalability to the data
requirements of the future is an
infrastructure project critical to
most, if not all SciDAC projects




Joule and Vislt
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Joule and Vislt

103M cells on 4K cores

709302041000 x ARG w@D 3040
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Isocontouring and volume rendering of a
radiation transport code, Denovo

Q2 baseline:
103M cells on 4K cores

Q4 benchmark:
321M cells on 12K cores

769302041000 %A o@D 3040
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Isocontouring and volume rendering of a
radiation transport code, Denovo

Q2 baseline:
103M cells on 4K cores

Q4 benchmark:
321M cells on 12K cores

As expected, isocontouring
exhibited nearly perfect
weak scaling
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Volume Rendering Scalability

4000 samples per ray, 103M cells
1024x1024 pixel image

Seconds per frame
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Algorithm tuning dramatically improved
scalability

o

Q2 Q4
Q2 to Q4 weak scaling of ~5X achieved
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* Project successfully completed!

Write  Address Book Reply Reply All  Forward Delete Junk Print

Sublect: [Joule-metric-apps] FY09 Joule update: we're done!
From: Kothe, DouglasB. v
Date: 10/5/09 9:18 PM
To: joule-metric-apps@email.ornl.gov v
Cc: Nichols, Jeffrey A. v, Bland, Arthur S Buddy v

Folks,

Just a guick update: Kenny and I briefed DOE/ASCR this morning (Michael Strayer, Daniel Hitchcock,
Christine Chalk, and Lucy Nowell) and things went very well (we passed!). We of course could be

i ] - ation by OMB, but I believe we have more than enough proof that you all
You can get the presentation and latest version of the Q4 report at
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